1 Method of Finding a Search String in a Docunent for Viewing on a Mbile
Commruni cation Device [0001] The following is directed in general to

di spl ayi ng content on nobile 5 comuni cation devices, and nore particularly
to a method for finding a search string in a docunent attachnent and

vi ewi ng the correspondi ng section on a ngbi | e conmuni cation device w thout
retrieving the full docunent content. [0002] Mobile conmunication devices
are becom ng increasingly popular for business and personal use due to a
rel atively recMﬁthqdm,frlgaéi@giatﬁqmﬂb&riltginsaerinuegltefndVie@éugmeg Mhpbde 10 the
devi ces and nobile infrastructurgs sulF)rFoartt. IP-iandheI d nobil e conmuni cation
devi ces, sonetines referred to a 1EAUPLPTORS, are essentiall y portable
conputers having wreless capability, and cone in various forns. These

i nclude Personal Digital Assistants (PDAs), cellular phones and smart
phones. Whi0081k heilhe felinrdag isdixstqddn gangahia Hispby ingoronisst empiobile y,  bandwi dt h
and br ae eseiiduGONT ALRES Ak e BafRYAE R PERARA'EARILE RIS H Brbdfh 41
downl oadi ng and view ng 0O ocune %s, such” as word processing doc nts,

t abl es anddodumegestachOO2Al vidtihg ds @hrckmmdiistseogpf o 4 mebizecombniagas f or
view ng on a.smal |l screen ortable device is described in Mlic-Frayling N
et al: " Sn‘éffvtw\ﬁW%@t@%%?%ﬁmfﬁﬁld?w%?%WHF% overvi ew and detail in

handhel d b j Ng" I dofd b Q4 At 2 E'AIEC@ j HCI
2003 Inter l;?gP?]onaIM%trykéso hop. %&é@?;ﬂg&%%e :b%ﬁlgggﬂg%gﬁgl ( gﬁ?%mgl\yf %s in
Conput er Swidgrecnylolse d2e 5t redpinichgeceVendrege Benbmber ofsermznyandSfeducpashat2003

(2003-08-08),, pages ,158-.171,. XP002318043 | SBN; 3-540-21003-2 . :
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[0003] El eginicithes refoRBARNASMANIR: R4tRAYCRE edtShiilly REBE S omPIREL iy 0gr ans,
such as 25 word processors, spreadsheet prograns, financial software, and

pr esent at i Birekset capability, prd ¢ane sugtionafoyms ol hesoinctisle X ersphalddiggdmmgistinisn such
prograns f i I ti rch tring of interest in a document,
@{Hﬂé{ﬂ ge'fIIuYar PB@&S ang sx%alst%ﬁon 5t gf%l;lg élae%i Iﬁ%‘,{%ceﬁﬁlzteﬁsean dad

etc., with he use el ng require ug hEFRES Hocunent .

[ 0004] Thepstemiiitgadhdgidi atdhp@déssing coaatRa bl fueh Aeody hrescaPEMUBhER td et
devi ce _ 30 _consunes a |.arge anpunt of bandw dth, especially when the
docunelt i gow,agp@,dql%@r&bylewmg of documents, such as word processing docurents, tables and

images.
[0002A] Methods of formatting full size web pages for viewing on a small screen
portable device is described in Milic-Frayling N et al: “SmartView and SearchMobil:
providing overview and detail in handheld browsing” Mobile and Ubiquitous Information
20 Access. Mobile HCI 2003 International Workshop. Revised and Invited Papers (Lecture
Notes in Computer Science Vol. 2954) Springer-Verlag Berlin, Germany, 8 August 2003
(2003-08-08), pages 158-171, XP002318043 ISBN: 3-540-21003-2
www.springerlink.com/index/H8K7 GF5F6EXK 19KR.pdf [retrieved 2005-02-16].

[0003] Electronic documents are produced using various computer programs, such as
25  word processors, spreadsheet programs, financial software, and presentation software. It is
customary to provide a “Find” command in such programs for quickly locating a search
string of interest in a document, etc., without the user being required to read through the
entire document.
[0004] The downloading of an entire document to a mobile communication device
30  consumes a large amount of bandwidth, especially when the document is very large. In
addition, viewing even a portion of such a downloaded document on the device consumes
substantial device CPU/memory/battery resources.

[o005] For example, if a user wishes to view only a paragraph in a section in the




addition, view ng even a portion of such a downl oaded docunent on the

devi ce consunes substantial device CPU nenory/battery resources. [0005]

For exanple, if a user wishes to view only a paragraph in a section in the
2 mddle of a 400-page docunent, the section that contains sone of the
default properties for the paragraph, oL even the entire docunent, nust be
transmtted to the nobile conmunication device. Yet, the user only views a
smal | portion of the docunent on the nobile conmmunication device. 5 [0006]
Consequent F}ddlg of 3 §04cRagtdqcHmene thersecian hrienirnsemstal acdasntlt Rreputes t o

deliver ogs t i i.cati.on device in
order to muits PasepliERtet fe tiGeuBElndt SRt AR SRR RTINSOV ene
then be vi ewathuaiatitredevdey iYete thesisaigordn vatdtsachiminioriorew®he dQAORGADN AR

exanpl e of sg)clh as systemis described in WO01/65354, in which a 10
docunent nBWalle SHPECRICEERRACEEE- a docunent is created with a nunber of pages

dependi g gobobfe COGHsBEIAY It isGhoRh iRiHSHUSSH | v 36 Pages
of the doéml})neﬂt bei r?%om%’l og eg t(l)f?% ee mgj}r(?ée}g%%{\;?['éégﬁlggﬁréggﬁf F()te%?%yr t he
user. [ 000%h-dOmanéndirtgnt to He usE ofc! molbitmamunwiitdtion delvee at dmlehtveminindizewer on

a mobile co Lcatjon. deyi can onl ind a user entered search termif
t he attachﬁr@rﬁ%{a@nﬁﬁn ev ﬁ%ﬁ&?ﬁ‘wyi‘lﬁ%ri RENIERE Pdethge ?(‘f@w(eﬁ.oé.tﬁ‘?t has

al ready begsvitetsihenesiAamehoagded to the device). [0008] Sonme document
attachnents can easily be in the range of several hundred pages or contain

| ar ge anouli0964d tAuxexpanple of sichas system asddsadbakin SHOAb6I254, BFowhizhuser to be

able to.fi | . oCcGuUr Len search t.erm faqr .such | ar.ge docunent
attac h?r%nt ?g%tﬁ‘{lené& 0%1 ?ﬁ%%c(%?@%’@n‘ﬁ arff?ﬂlmﬁg I 8‘Eeflfe§\mﬁ1%%m‘fq%e O&ﬁg%eée fromthe
server in demadqis@nitht chaadiérditics dha fequésting nvdHilé delide, tﬁéb@%:%%@is’ﬂﬂ@es well as a

bandw dt h and device CPU nenory intensive operation. [O A solution is
set forth Heywngnt peing dawploghedsio)the mehile Aeyieaastegwirasiby thaasesntire cont ent

o | Socuriop! | SHER PSSR A0 BIGHRYLG8 ) BBedie o, 111,
server fi ndohomhication devikenandady fimt a i hietddrgareh sear i€ theontatiieemicbaehnent
server 1? nd afrga;[dljj/ ris[] Ii)rrg:gen(t) gln e:[ ('E]e%ic%p({).é.qp Il;ailsaaﬁr%ady been retrieved/downloaded to the
device).
[0008] Some document attachments can easily be in the range of several hundred
pages or contain large amounts of textual information, as indicated above. For a user to be
able to find all occurrences of a search term for such a large document attachment, all of
20  the content must be retrieved to the device from the server in a sequential fashion. This is
a very time consuming as well as a bandwidth and device CPU/memory intensive
operation. _
[6009] A solution is set forth herein to the problem of having to retrieve the entire
content of a document attachment to a mobile communication device in order to find all
25  occurrences of a search string within the document. Specifically, a server find funtion is
provided for initiating a search on the attachment server and returning only the appropriate
section(s) containing the search term to the device. Any skipped (i.e. non-retrieved
document content) may be visually indicated to the user for later retrieval. The non
sequential access according to the present server find function allows for minimized
30  bandwidth usage and a better on demand attachment viewing experience.
[0010] The server find feature set forth herein is a device and server side function that

allows a user to enter a search term for a document attachment into his/her mobile

communication device. If no (or any more) occurrences of the term are found on the




section(s) containing the search termto the device. Any skipped (i.e.
non-retrieved docunent content) nmay be visually indicated to the user for

| ater retrieval. The non sequential access according to the present server
find function allows for mnimzed 30 bandw dt h usage and a better on
demand attachnent view ng experience. [0010] The server find feature set
forth herein is a device and server side,function that allows a user to
enter a search termfor a docunment attachnent into his/her nobile

communi cat Aeiceidhy daviceithemproppts thaysarde dlitige e gevensidsseafcht Haha enenneoeptsf ound

on the 3 [ ' s the user to jnitiate server
side searc ﬂ%ﬁ Itgee%eﬁ‘tég}Eg%ra\/égg%e%&g?wﬂ{ %e[?ré&inﬁ%t aéﬂél i %]Plsstﬁ%bl@h %eéﬁ% 8&%@%‘% nt

at t achnent ceteing efelseash tdim hithsldevi@tbi ORwolg bkt kfiathis appbainEntiie wear ch
termto the device for viewing by the user. This approach can then be

repeat ed ufPeRtcd NBtilBe yaverfinsddfertarg igperts baora Bribpnthilgdhaverhepe foundionghe have
been fognd.gy.the S server. [0010A] In particular in one aspect there is
provi ded a process for locating a search string in a docunment stored on a
server and{Mi1dp]ayi nip phrécdeanche aspacnihernis providud eproctay FedocatagpiceEtng:
bui |l di ng and. cachi.ng a graph, structure within said server representing a
map of sai amﬂi‘gé’ﬁﬁ@ﬂ&@?ﬁ%é@é@%%ﬁﬂvﬁﬁéﬂﬁl@ﬁy% ? e Rg @32 8WbHe document

into 10 i _ndi:x»ii:éé@@anﬁﬁﬁgk&ﬂfdﬁ{ghﬂh%%lﬂb{g Qg_ragﬂi thumR %@iﬁ%%ﬁid%@r'v Pl%gfesiﬂmr%gi S
transmtting of successive chunks of " sal document Trom said server to
sai d nobi | e mpvifsaidfdorumenpwhsrelmsaidsgrinph stolitire pdgnateesad dogmwint mta@ t ot al
\9 unks; .user, itiated . searching.of at |east one

nunmber ,of said.indjvidual .. : Ny
of sai 10 BRASATERTR GRERIR sal P e veSaStr Sl he! ovent sl

- 1
of sai d suc

sear ch str si@edssvenBlmkssrabrRIbROfch Rorh Q4idlse PRI OhoBifd dbvidadbViidua) bghunks
has 15 not been searched then initiating a further search through renaini ng

chunks wi t Fif mohilg deviee glopg with athtal aymher afvaid indiviflualechuoks; sseriipigated | ocat ed

within the i Ni Suf eaddl tiing,a fihest .chu ont ai ni ng, sai d
search str F%g%é;%f&gll%gf% doa rﬁltSﬁgczﬁg%}%és & ﬁ“géth%rl‘ %aégnﬁogﬁ? gecvé?ee%l 'quBFt her
sai d at | easdnt eaid sefrclsatiiflg et ksaiedendthd ©RhANBE Shwakadiviaenl cHyhehhdsght i ng
said S?&I’Ch string wwthin a said chunk at said nobile device, and ot herw se

20 pr ol di Ag R0 srchedihaningtatiag p dusssiseachy Byoush remaimingevskeyithiguatd
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server for |ocating a sear cﬁrstrl ng ocune e’ server
conpr i si ngtratmmittthigregfimnchunk containing said search string ; and in the event said search string
is located in either said at least one of said successive or remaining chunks then
highlighting said search string within a said chunk at said mobile device, and otherwise
20  providing an indication at said mobile device of no matches found.
[0010B] In another aspect there is provided a process implementable in a server for
locating a search string in a document stored on the server comprising: building and
caching a graph structure within said server representing a map of a document, wherein
said graph structure paginates said document into individual chunks; transmitting
25  successive chunks of said document along with a total number of said individual chunks;
searching through remaining chunks within said server for a search string; and in the event
said search string is located in said remaining chunks then transmitting each of said
remaining chunks containing said search string.
[0010C] In another aspect there is provided a process implementable on a mobile
30  device process for locating a search string in a document stored on a server comprising:
receiving and displaying successive chunks of a document; searching at least one of said
successive chunks for a user entered search string and in the event said search string is

located then highlighting said search string; in the event said search string is not located




caching a graph structure within said server representing a map of a
docunent, wherein said graph structure pagi nates said docunent into

i ndi vi dual chunks; transmtting 25 successive chunks of said docunent al ong
with a total nunmber of said individual chunks; searching through remaining
chunks within said server for a search string; and in the event said
search string is located in said remaining chunks then transmtting each of
said renaining chunks containing said search string. [0010C] In anot her
aspect t heP@nrEing spig Werdto dnigpis edgghersspishiirrons) wmsiniag mswtels st dunkee
process. f ofihRCald 0vdl ARAEIE:08al) A HRCHIRY <30 81Be Abvifl SPAYEr
conprising: recelving an I splayl ng Successi ve cRUunKS "of “8"'docunent ;

sear chi ng atatdheaftmdne of said successive chunks for a user entered search
string and | e event said search string is |located then highlighting
sai d sear cﬂ’ogpb?ng; rhal%c’ltnléeré%“@ﬁlélpgé@f?e@rﬁ SSEYer fgpaple Qfé@calﬂﬁé&tséfﬂghl
Promptisng s@hgl iAot WolddWUrihe sbyb! RR-RER: Al ddYoPHGIAL IR QlchBholyermot el Y
stored chunks™ within salg server; an oUher i S& providing an 1n I'Eation at
sai d nobi | graghkvirgguefwition sad setvesrebruading[ 00408 a dovuarat, vdierans ped traphere i s
provided a_server c.agabl e ﬁf | ocatin .aeair Eh 5 string in a docunent
stored on THEVUEPIRAANER AT Aaqyient e Hudividpalchunks; mgansdar Earmigea  gr aph
structure YideBisReSRlsksSETMRIACERERSAED Hh 8 tdRPuRlbeR o OGH RN dudtiRiMisn Sai d
graph structure paginates said docunent into individual chunks; means for
transmi t t i Bganssfior sxaseiingtheoughksmainingadhimbowithisrsaidederey foniat seamh tsoingt amunber

wi t i o Dleb Bl can B Mo ST CHM Sobdinear i SRERGHRh P8 cacn

of said reeﬁinnisﬂ@s&iﬂm&ﬁngﬁﬂbadtéﬂiﬂl@oaﬁ:ﬁﬂeﬂmﬁﬂﬁ%@lﬁnﬁ&ri ng in the event said
search stri nq is located in said remaining chunks. [0010E] | n_anot her
aspect t heWIPE] pr oy imanether gemsict @e@elﬁp@@l@mpblﬂevw@@apahiw%loc@mach
string in c&]qﬁ? r v, i:SLNQ. r. i ving and
di spl ayi nggesagéglcess f\?eagé(lz un Islpgg?l%g%goacsgfvrrgg? @h%%{%q?%agﬁgdgz?% erﬁ%glgcf | east
one of sai displaymygcoeassiivechinknlkba dorungentiaesane firacadhiagar khstoine bhgaidnd i n

t he ev%n said search string is |ocated then highlighti n&@sai d search
string'® nedHESTHE Pgl%ﬁpt{orﬁé} & snteresksarchsting andgn fepventaidarchSHIEHS t hr ough
[ emaining [Reeh floh HERIRHE BHAKS 0 L. ahfl SASUALELE kB Bs o tiiasd d
search string is not | ocated; and nean or providing an indication at said
nobi | e further search through remaining remotely stored chunks within said server in the event

said search string is not located; and means for providing an indication at said mobile
device of no matches found in the event that no matches are found.

20 Additional aspects and advantages will be apparent to a person of ordinary skill
in the art, residing in the details of construction and operation as more fully hereinafter

described and claimed, reference being had to the accompanying drawings.




device of no matches found in the event that no matches are found. 20

Addi ti onal aspects and advantages w Il be apparent to a person of ordinary
skill in the art, residing in the details of construction and operation as
nore fully hereinafter described and clainmed, reference being had to the
acconpanyi ng drawi ngs. 5 Brief Description of the Drawi ngs [0012] A
detail ed description of the preferred enBodinent is set forth in detail
below, 5 with reference to the followi ng drawings, in which: Figure 1 is a
bl ock di agram of a network environnment in which the preferred enbodi nent
may be practiced;, Figure 2 |s a tree di agram showi ng the basic structure of
a Docurment BHgbRescription of thexDrawings | n t he preferred enmbodi ment; 10 Figure
3 shows the top-level of the DOM structure in Figure 2; Figure 4 shows an

exenpl ary E@Mz} I AGetHilgd Heécr@nwmherp%reﬁéa @ab&ﬁrﬁr@ﬁﬁ@fset fokth wa&a.ﬁbémws an
exenpl a structure for a table document; Figure 6 shows an exenpl ary

DOM st r L%t uiiEh yederencensrtae B?"B‘HE‘QQ"%'”E%(&&H@@ contai ning an i nage
subdocunent; 15 Fl ure 7 is a flowhart show ng docunent DOM structure
construction and %é.’@ﬁ histd Black dingrameef Bretwak %B'fg'ﬁ’ﬁwtd” Yhighrine arefaiesy
interface ogmbb@meRlhhEbe pRIEAREY; cation device for invoking the server find
command; Figure 9 shows a nessage on the graphical user interface

i ndi cating that arigags geaérr&e abgrdﬁgsmﬁn@% ReRLtLeMRNf 2 BbaiMént Hhjds a

fl owchart s[powr rzg M in gerform n% a device side request for i n| tiating
the server MPARl (PG Ed' 'BE preiemegd eoPedipester red enmbodi ment; and Figure 11
is a flgwhart sh s.1n executing the find command vmthln t he
server, 1cbaccordl ng ?)VP tI"‘Ert‘?i% V@W&%?QRBM Str%'rﬁ)éﬂ BiOHER: Descri ption of

t he Preferred Enmb d| nent 0013 th reference t ure 1, network
environment 10 i s @HB‘?MA'] hoys,an )ﬁar[uﬂ@ry IZ%IVI s?ructure %r ord processing document;

Figure 5 shows an exemplary DOM structure for a table document;

Figure 6 shows an exemplary DOM structure for a word processing document
containing an image subdocument;

15 Figure 7 is a flowchart showing document DOM structure construction and
pagination;

Figures 8A and 8B show a graphical user interface on the mobile
communication device for invoking the server find command;

Figure 9 shows a message on the graphical user interface indicating that a
20  search string has not been found; -

Figure 10 is a flowchart showing steps in performing a device side request for
initiating the server find command, according to a preferred embodiment; and

Figure 11 is a flowchart showing steps in executing the find command within
the server, according to the preferred embodiment.

25

Detailed Description of the Preferred Embodiment

{0013] With reference to Figure 1, network environment 10 is shown in which the
preferred embodiment may be practiced. Network environment 10 includes mobile
30  devices 12 communicating via a wireless network 14 to a server 28 for downloading
- document attachments to the mobile devices 12. While only one server 28 is shown for

illustration purposes, a person of skill in the art will understand that network environment




preferred enbodi nent may be practiced. Network environnment 10 includes
nobi |l e 30 devices 12 communicating via a wreless network 14 to a server 28
for downl oadi ng docunent attachnents to the nobile devices 12. Wiile only
one server 28 is shown for illustration purposes, a person of skill in the
art will understand that network environnment 6 10 could have many such

servers for hosting web sites or graphi c6édownl oad sites, providing access
to picture files such as JPEG TIFF, BMP, PNG SA, MP4, MWV, A F, SVG

etc. As woulUcBEd hreeananueHehiseresie a5 hogting webr ites ler praphi domalosdisitesyi r el ess

net wor ks %obrﬁﬁb%@es@wp@ﬁ@flle@a% ad DMEG, TsPE'\BN)r’bhiNGXselDMP%Tﬁ@\ﬂ@#\Dr ks,

or future 5 networks such EDGE UMTS,  and broadband networks |1 Ke

Bl uet oot h aR¥CvaiRiAsvedld e UB@?'StPQd bp/(mg&}‘ olfinasn Hel ini toe akt owigelessaeaiver&s vi ce

requires Spﬁﬁlnarhdt@@m/é@'i@ COED, TRIMIA TBEN M@&éékf@aéﬁﬁé'n%hm&ﬁsf B fijl@n as
aut hori zed through a Network Access Point (NAP) 16. For genéric services,

such as %m%e&wcfa&'%%ﬁ YA hayanst brrze@hamﬂmemmkebl@ Biretgihansrvariants NAT)

18 may be pgappded so that a network operator can control and bill for the
access. NATs 18 enabl e managenent of a limted supply of public Internet

addresses fRo14jar 9A cdrABitioAtb arr&eegemcre%&ﬁes@Bééiéreoﬂ%éeﬁens 3R Hdyons
of fered by a proxy-gateway or often invol ve

i nfrastruct§FWIre srrRe'a REENIHRAGN %a%ﬁwhwgbé‘lw@@&éﬁes% lvﬁ (&@\P@ﬁﬁvﬁ%’er s
(VASPs) , W&ﬂn@"s@?«(tlc@@ stcRs WRBLRIBESS, a\%gx% §n N%&Brm&&a@sslﬁa&%tsaﬂﬁy

solutions, nulti-nmed a rressg(?ln servers | nt er net t-Me
Servi ced (1 (&) 1B dRyEe weYid ?é’ﬁMOFEQP%ﬁa §ar260man@aurf@retheﬁccess

associ at ed AT/ Endil mARSEenER%Y 3 I:@%@W& AuBfic RR&GRESdHLa8 fd? Mrg®n
server 28. Such private services includ access to corporate rr%rl

syst ens, HTRRPUkRIORS of Wigelessvnetiledsxises. Selptionspligteddy proxeesteway of NAT 18
del i ver i nfgiemahide @éomerémrtaeﬁuéiareaam s |nﬁe§rl‘b% rﬁaﬁadéﬁlrﬁy eilkedied. As

shown, it is possible that a private service be connected directly

to the wirefesdee PW@%W@ES) Adihevde fepinplaney geleways. WVAP PRX¥r net  20.
[0016] fef egdiofay %I&tﬁn@%hﬂ%ed;@hﬁs@@&%emf (g %d@r%éﬁ%?ﬁluﬁlthﬂg&§cr i bi ng
C

t he preferred enbodi nent, is the structure of a current hj ect Model
(DOV) for a>e¥seggMMment attachment to be viewed on a nobile device 12.

[0015] Private Intranet services 26 may require an associated Private Intranet Proxy
Gateway 24 for accessing content on server 28. Such private services include WML
access to corporate mail systems, HTML access to CRM databases, or any other

20  services that deliver information as formatted data with links and URLs embedded. As
shown, it is possible that a private service 26 may be connected directly to the wireless
network 14, as opposed to being connected via Internet 20.

[0016] Referred to throughout this document, for the purpose of describing the
preferred embodiment, is the structure of a Document Object Model (DOM) for a
25  document aftachment to be viewed on a mobile device 12.

[0017] The attachment server 28 uses a file-parsing distiller in the preferred
embodiment, for a specific document type, to build an in-memory Document Object
Model (DOM) structure representing an attachment of that document type. The
document DOM structure is stored in a memory cache of server 28, and can be iterated

30  bi-directionally.

[0018] As shown in Figure 2, the graph-based document DOM structure consists of
nodes and leaves. The nodes serve as the parents of leaves and nodes, while leaves
are end points of a branch in the graph. Each node and leaf can have a set of attributes

to specify its own characteristics. For example, a paragraph node can contain atiributes




[0017] The attachment server 28 uses a file-parsing distiller in the
preferred enbodinent, for a specific docunent type, to build an in-nenory
Docunent Object Model (DOM structure representing an attachment of that
docunent type. The docunent DOM structure is stored in a nenory cache of
server 28, and can be iterated 30 bi-difectionally. [0018] As shown in
Figure 2, the graph-based docunent DOM structure consists of nodes and

| eaves. The, nodes serve as the parents of | eaves and nodes, while | eaves

are end poi [tS0eaHY IS qlioament siyls ﬁBt%P%CﬁWU”EQE'HOQO‘?fé lgadditignreach of igve a set

of attributgsdestaddiReRaids hisSa OMBuE Ridhifel &falsd b BHOM MO o RICHIR! iBelf M tRET 2gr aph
node can contain attrlbutes 7 to specify its alignnent, style, entry of

document TCEocUgEnt prM%f‘&ﬂﬁuﬂrPon each of the nodes and the | eaves has a

uni que idengifier, aIIed D, to identify itself in the docunment DOM
strﬂcture {096%] édﬁﬁﬁ'ﬂﬁ%trﬁorﬂdtﬂugtuf%@tqﬂ“@q '§t°dmﬁed@631tﬁﬁfe"@hree parts:

top-leved , &raedRANS reptendRfl BReRPaSel I8 sit® el ®EBMehElo8t Stricfurd Renidagaiment
root structure, while the nmin docunent is constructed in the co onent

and the ref BRERASUMERLS SRRFIUCIRSHD stomMRasest akibe r%fere@rs%@pres'eﬂbfﬂ%mem

external sukfstegss¥an kitiaihtsmall Geekehbiib b cDRAB AL AR She ﬁmaﬁh?%an%@%haart in
detail. [0020] The root node of a docunent DOM structure erred to as

"Docunent ", S@Hne §ATLPFHENGSAN a1 children nodes, referred to as "Contents",

whi ch repre di f.f er ent cts of the document contents. Each "Contents"”
node cont ai ﬁ’gzéln JI NeFpptn OEPQ? a degipenttdyM syguee, (rfated e 2y Slosupghl ous

. docunento gl @ckmém@gé\relrda hikfren hBGess Rifblsed Rf Cohrnts' GoMERtdpPssenn@flgengr e
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an at t achmefontdihe” ﬁ@tlestd%@dftd: §tdke Ydridhs db&lﬁnér@%’rdb@l’@ttrlbiﬁésu%él&iﬂldi'@ Fted ngl e
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are defi ned N4 5‘? S RERTPS St?'I@>$'ﬂe d%‘t‘ﬂ%ﬁéwﬂ uraf @M e conponent s
and i mage cpagigEioAbISnforhatiRi. V\ml@hwatachméht séradH 2BbLAB e the DBFESrUCiréfor

docunen res i vel tab e conmponents are described in 20
detai | bel ofl] B éy'ﬁﬁ%rgseh%ﬁfaﬁe B i leﬁﬁlt MEIUrSsisiaRingle parent-child chain

as shown in Figure 3:

0021} Three types of components are defined by the attachment server 28: text
components, table components and image components, which represent text, tables and
images in a document, respectively. The text and table components are described in

20  detail below, and the image component structure is identical.

[0022] A component consists of a hierarchy of command nodes. Each command
represents a physical entity, a property, or a reference defined in a document. For the
text component, the physical entity commands are page, section, paragraph, text
segments, comments, footnote and endnote commands, which by name define the

25  corresponding entity contained in a document. The property commands for the text
component are font, text color, text background color, hyperlink start/end and bookmark
commands. The text component has only one reference command, referred to as the
text reference command, which is used to reference a subdocument defined in the main
body of a document. Usually, the children of a text component are page or section

30 command nodes that, in turn, comprise a set of paragraph command nodes. The
paragraph command c¢an contain one or multiple nodes for the remaining command
types.

[0023] Using the following sample text document, the corresponding document
DOM structure is shown in Figure 4:




[ 0022] A conponent consists of a hierarchy of command nodes. Each conmand
represents a physical entity, a property, or a reference defined in a
docunent. For the text conponent, the physical entity commands are page,
section, paragraph, text segnents, comments, footnote and endnote
commands, which by name define the 25 corresponding entity contained in a
docunent. The property commands for the $ext conponent are font, text
color, text background color hyperlink start/end and bookmark cao nds.
The text conponEindt phegraphl.y one reference command, referred to as the text
ref erence commaBdcoratpacdyrash Wik Boldaniekaneace a subdocunent definedin the

mai n  body of 'a—deecurent—UUsualy—the children of a text—conponentiare
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command _nopl@g.z“}l'heAsd:églﬁéﬂm%mﬁdhééﬁc%rﬁommﬁ whish igditetahiid ef thedes f or
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docunent, the correspondi ng docunent- DOM structure is shown in Figure 4: 8
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conmponent, consists of two paragraph conmands. The first paragraph conmmand
5 cont ai ns ivelyxaore sgmelex sEYrE @S Mirtexihropesiies dhe eargfaph AhEMChar agr aph

is added asricti Eich il Rxt SrobBify ient! DBt LHINBEY 2 IR ssGfiteRAr agr aph
command has a relatively nore conplex structure, as the text properties in

t he par agr apRPEECHBAN [5iEpaied 2pd E1e qhange ¥albe & adsied fe oy comaand as ent

col or, €f C)atebaR0ghe sBbSRUERSEANGLRAGAT fmad RREFsHhE IR tHeS RiBaked and
t he change value is added to that command as an 10 attribute. The

subsequent PEREMERYARATRURISHPCHEEBT H-IcturR getsKichel anst mere cogmlex; mpte

property ascéfmahds éfltetrBspoRlirdQepeeatt chddtetCint t@ne%&§méﬁtcd?§r5erﬁéﬁdar%6§ed
conpl ex, nore rgﬁmmnds of corresponding types are created and the docunent

properties &F BRSO thseLommWHd¥es to those commands. [0025] The tabl e
conponent h of commands as the text 15 conponent,

e nme three types
but differ e@zéﬂmrgﬁﬂ teRisEemP t&a%quj@\ﬂesw%@fmomaﬂdswéhg@m e

15 component, but different command names. The document DOM structure for the sample
table document below is shown in Figure 5:

Cell One Cell Two
Cell Three Cell Four

[0026] As shown in the Figure 5, the table component has physical entity type

20 commands of table, tablerow and tablecell, where the tablecell command can contain all
available commands for the text component. In the example above, the first child
TableRow command of the table command has an attribute “Index” defined by value of
0. This indicates that the indicated table row is the first one defined in the table. The

attribute of the leftmost table cell command in Figure 5 has the same meaning.

25 [0027] A document sometimes contains subdocuments, for example images, tables,
text boxes etc. The DOM structure set forth herein uses a reference command to point
to the graph of such subdocuments. Thus, for the following sample document, the
attachment server 28 generates the DOM structure shown in Figure 6:

30 This document has subdocument of images like this onek

Second paragraph contains the same imagel

[0028] The structure shown in Figure 6 is identical to that discussed above in




tabl e docunent below is shown in Figure 5: Cell One Cell Three Cell Two
Cell Four [0026] As shown in the Figure 5, the table conponent has physical
entity type 20 commands of table, tablerow and tablecell, where the

- tabl ecell command can contain all available comands for the text
conponent. In the exanple above, the first child Tabl eRow command of the
tabl e conmand has an attribute "I ndex" defined by value of 0. This

i ndi cates that the |nq%cated table rowis the first one defined in the

tabl e. The CUVEF{IWTE GeUeRd aner% sycart fheattihutesf Mg eferenure 5 has
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exanpl e i t abl es text boxes etc. The DOM structure set forth herein
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for the folhiewirdg. mam&b@m@@m@%rth@ﬂqa.@aécwm%e SALYEHT tRE NSk HLeS the
DOM structure shown in Fi %ure 6: 30 1 This document has subdocurent of

i mages 19 keCithpse WRLSISERNGR GOopmangs Rpint Kulhe dpage eqerangnte af @i bPBE The

structure siwadiifed isgéH BabtheDOMAMECRA cdrfetB gt 4 $aRE oABE B cliMed.
connection with Figures 4 and 5, except for the attributes of the two

reference mozgqandwavﬂag%lea&ﬁ@@hﬁ@abc&@éﬁf@roraétrgan@tds@etté intplembABEE | N
“Sanple Three' as a separate image conponent, whi contains all of the

i mge data ‘F'ﬂb?C{'@eBt\/ﬁ‘?tmheﬁ?‘ﬁf%g%tﬁWd q"?PLtSﬁ’émD@\)l‘%’i Pﬁ@f@i@df%ﬂoﬁqf@eﬂ?m n

document, tbhewvéhieaie ebndthietioRaid pafindtioR WRused ¥ intglaaentiNOemBb&maRce
commands point to the inage conponent, as indicated by the dashed |ines,

such that tjee3®OM TheyainatortRABRMIS aldieftdtarseplel sBalobera@bn.tMgure GGHaRa! -
[ 0029] Havi ng descr.i bed the do% ment DOM structure used to inplenent the

enbodi ment  SEPTIGRERG AEPRi o BHiSBTLYY B8 NalesiE B RCWPY 18 Hes PBBIbVi ded of
docunent D@anmawmemwm WadHeorage aRA ey te theh 8P isthg dobinéritnh enment
t he enbodi rre " % []?0%4 E@\@‘P%ﬂl nation function is a client and server
si de operat ‘ﬁ v gl e yees g RECHPBELSUP P et Sende GHFAEEIP 18 wi || be
noted that gdreerosrtsalew2Bdocifterd, thBBeliBe 12 sends two attributes and number of bytes it
15 requires (RequireSize) as a response from the server (e.q. 3K bytes). The two attributes
are whether the device is a color or monochrome device, and the screen size (width x
height x color depth) of the device in pixels. Other information about the device 12 can
also be transmitted to the server 28 (e.g. memory size). After the server 28 receives a
document-viewing request, it starts the pagination process (step 30), and initializes the
20  variables Pageindex and PageSize.

[0031] The following terms and variables are set forth in Figure 7:

[0032] The Pagelndex variable is defined in the server 28 and used by the server to
record the current page index being paginated by the server. The page index is initially
set to 0 indicating “Page 1”.

25 [0033] PageSize is a variable defined in the server 28 and used by the server to
record the current size for the page being paginated and is reset to 0 when paginating a
new page.

[0034] Hyperlink map is a variable defined in the server 28, which is a container
consisting of the element type of hyperlink node in the document DOM structure. The
30  key (ID) for each element in the container is the hyperlink target string.

[0035] Bookmark map is a variable defined in the server 28 which is a container
consisting of the element type of current page index (Pageindex value) for the bookmark
in the document DOM structure. The key (ID) for each element in the container is the
bookmark string.




menory for docunent DOM cache storage and the key to the map is the
docunent ID. Initially, when the user of a nobile conmunication device 12
sends a request to the server 28 to view a docunent, the device 12 sends
two attributes and nunber of bytes it 15 requires (RequireSize) as a
response fromthe server (e.g. 3K bytes). The two attri butes are whether
the device is a color or nmonochrone devi &2, and the screen size (width x
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each el ementoritext tc;tnectamrur@l rekievéstheNebitgpey fdrike fia! Bt MBBIdoRgxt $tRRERE has
Bookmar |fs1 a.variabl e defi ne érn the server 28 which is a container
consi st SB@‘F Ohowing STHSHIr I yotasror &iy'8PEUaE8ge i ndex (Pagel ndex val ue) for
t he bookmark in the docunment DOM structure. The key (I D) for each el enent
in the cont b Fothit the bookmark string. 10 [0036] The server process
constructs g%gcurrent ID (step 32) based on the docunent contents and uses

the IDto c %gggga%ngogm%%wbqgg dptep 33) to determ ne whether the

docunents DOMus$ignietioge abwCodnlitlt  OGMBENDF HilRaRoRAS e GERES yct ed. |f the
document DOMussigneaichisre abRereNBd: £kbsdbuidr +t he cache, "the server 5 builds the

DOM st ruct urteiDGs€®py 34) for the docunent and adds it to the cache (step
35). [0037] To construct the docunent ID, the original docunent file is
opened in read
20 [0038] Caching the document DOM structure requires considerable memory, and
therefore increases the overall hardware deployment cost. On the other hand, building
the DOM structure for a document is even more time and CPU intensive in contrast to
the document key construction operation, especially for big documents. Since that
processing time is more critical than hardware deployment cost for wireless operation,
25  caching the document DOM is the approach adopted for the preferred embodiment,
rather than building the DOM structure for the document each time the server receives a
viewing request and then discarding the structure after sending the response back to the
client device 12.

[0039] Once the document DOM structure has been built and stored in the cache,

30  the server 28 determines whether a page mark has already been set in the root (step
36). If not, the server traverses through the DOM structure (steps 38, 39, 40 and 41) and
calculates the output size (PageSize) for each node in the DOM structure based on the
number of bytes (RequireSize) provided by the device 12. The server increments the
Pagelndex (step 42), adds it as an attribute to each node in order to mark the start of

35  each page, and adds each node as an attribute to the root node with the string
representation of Pagelndex as the attribute name (step 43). Following this pagination
function, the attachment server 28 transmits the document page-by-page to the
requesting mobile device 12 based on client generated requests (step 44).




and binary node. The server 28 creates a MD5 Context structure, hashes the
MD5 context structure with raw binary data byte-by-byte fromthe file, and
finalizes the MD5 context structure and retrieves the 16byte key for the

file. The MD5 context structure has 10 the followi ng structure in syntax of
C++ | anguage typedef struct { unsigned |long adwState[4]; P state (ABCD) */
15 unsigned | ong adwCount[2]; /* nunber @f bits, nodulo 2764 (lsb first) */

i d ch Buffer(64];,/* input buffer } tM , ;. 20 .[0038] Caching
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request and then discarding the structure after sending the response back
to the cligtrqiza{é]oé'bi ce 12. [0039] Once the docunent DOM structure has been
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15 by the server 28.

[0042] Consider the example of a user requesting to view a document attachment
that consists of 200 pages of textual content. The server 28 receives the initial
conversion request from device 12 to convert the document attachment and in response
constructs a Document Object Model (DOM) for the document content. The server then
20  returns the first chunk (i.e. page) of the content back to the device. The server also
returns to the client an indication of the total chunk number (e.g. 40 chunks or viewabie
pages in the document DOM structure). In the present application, a “chunk” may
include up to 3000 bytes of data, which may be more or less then a page of actual text,
| depending on font styles, formatting, colors or document content. However, for ease of
25  description, the terms “page” and “chunk” may be used interchangeably.

[0043] Upon receiving the initial document content (i.e. the first chunk of data) from
the server 28, the device 12 parses and displays the content (step 45 in Figure 10). As is
conventionally known, the user may invoke the “Find” command on the attachment
viewer in response to which the user is prompted to enter an alphanumeric search term

30  (step 47). The “Server Find” command of the present application is linked with the
conventional “Find” and “Find Next” commands found in the attachment viewer of device
12. Figure 8A shows a graphical user interface on the mobile device 12 for entering a
search string to search a document attachment to be viewed on the device. After

entering the search term (step 49), the attachment viewer (i.e. client) searches the first
35  chunk of content on the device.




[ 0040] The page mark attribute nane is associated with the device
information and required response size (RequireSize) provided by the
device 12, to enable the server to paginate through the docunent DOM
structure and generate the response based on the device capability. For
exanple if the device is a nonochrone type, the color information 5
contained inside the DOM structure will bé ignored during the server
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may be usedsdrid mit(zifaﬁlgerabn‘s/lde [s@é}éﬁ}oruﬁwmqueg@ﬁwxngtnh@.e initial document
content (i.e. the first chunk of data) from the server 28, the device 12
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e e G S el BB S R D ndengh B E 5ek B  a
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present apfﬁle's%"ri\}e'r QQ contamlng ﬁ-le strmg to bQ: searched and a chunk index range to search
{(step 61). For the example of Figure 8A, the client issues a “Server Find” command to the
20  server with the search term “comments” and a chunk index range to search of, for
example, “2-40". The chunk index does not contain chunk 1 since chunk 1 is already

residing on the device 12.

[0048] The server 28 then searches through the DOM for any document content
containing the search word “comments” for chunk 2 through 40.

25 [0049] If the attachment server 28 encounters a match with the input search string
(.e. a YES at step 63), it returns the attachment section back to the attachment viewer of
client device 12 (step 65), along with the chunk index where the match was found (e.g. if
the next match is in chunk 20 then that chunk content is retumed back to the client along
with chunk index 20). The client 12 then parses and displays the contents (i.e. of chunk

30  20) and highlights the position of the search “hit” to the user. Also, the user is visually
informed that the contents for chunks 2 through 19 resides back at the server 28 by
inserting a visual “Skipped Content” indicator bar in between the contents of chunk 1 - 20.
(step 67). The match is indicated on the device 12 in




conventional "Find" and "Find Next" commands found in the attachnment viewer
of device 12. Figure 8A shows a graphical user interface on the nobile
device 12 for entering a search string to search a docunent attachnent to
be viewed on the device. After entering the search term (step 49), the
attachnment viewer (i.e. client) searches the first 35 chunk of content on
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t he server ont i nin t he rn e Sse hun I Nhaex range
to search §Lfae51d6°ff "??‘Fétegijg%?geé’ tg? Cptgh g%{’k %%%“%Fh%t?’g (glepéd) a

"Server Fi nﬁdw"lndimﬁet&eﬂhat éhter sy fervdindbddrat FRAGGVertoB! Whick @EBRBE et and

a chunk d ndex rapge ear ch , for example, "2-40". The chunk i ndex
does no'ltg ﬁ%ﬁrﬁ{}%ﬁﬁi&’@ ?P‘ﬁ'ﬁ%?éhunk 1is already residing on the deV| ce

12. [0048 28 th hes, t hrough the DOM f d
cont ont MBS ngf 1P S TR SR P b AR B cEHE k) A SECiSgh Wb,

matches to the search string have been downloaded to the device 12. On execution of
the final “Server Find” command, the server 28 searches through the DOM contents for
chunk 40. In this case no further matches are found for the search term in the remaining
20  chunk. Once that occurs, a “Reached end of section” dialog is presented to the user

(step 69), as shown in Figure 9. As indicated above, a match is indicated on the device
12 by highlighting the first character of the search string found in the retrieved content.
This is illustrated in Figure 9 (where the search string is “comments” and the first letter
“c” is highlighted).

25 [0053] In conclusion, to use the example described above, the “Server Find”
operation allows the client to search a 200 page document while retrieving only the
chunks of content where a match is found, for parsing and display (e.g. chunk 1, 20 and
39), as opposed to retrieving a total of 40 chunks of contents back to the device for
parsing and display to achieve the same resuit. Therefore the “Server Find” command

30  greatly optimizes bandwidth, device storage usage and total response time for document

search by only returning the relevant chunks or sections to the device 12 for viewing by
the user.

[0054] Turning now to the server side process illustrated in Figure 11, when the

attachment server 28 receives a server find request for an attachment (step 71), it first




25 [0049] If the attachnent server 28 encounters a match wth the input
search string (i.e. a YES at step 63), it returns the attachnment section
back to the attachnent viewer of client device 12 (step 65), along with

t he chunk index where the match was found (e.g. if the next match is in
chunk 20 then that chunk content is returned back to the client along wth
chunk index 20). The client 12 then parseg and di splays the contents (i.e
of chunk 30 20) and highlights the position of the search "hit" to the
user. Al so, SfiiF&ts B text Bal{ard tnbe searchacistapd’ ) Rlenomith the warkne seash opheitks 2

through 19 reshoeseRank, Biwdrder BEINRId 3&rBY etd. %s&&ﬂldvﬂt@ éﬂa%HﬁﬁEnt s’ﬂﬂé?ped
Content” indicator bar in between the contents of chunk 1 - . (step 67).

The match i ¥UEsEiTOM B r6AVesh hegdink sange tpﬁefsar&he@)a%mqﬂéﬁﬁarherﬁwnbrar(g@t ep

53) by hi ghhdsghtonnge E&sch bﬁﬁ;tnsgg@bagy er of the search string found in the
retrieved content, as discussed in greater detail below [0050] If the user

conti nues t[rtsesslear W&ebbétr‘i?e@ﬁr%qhé?% b&&n&@@&@éﬂmaﬁ@iw Eriduigstthe command

whi | e cont ent stl |l remains at the server 28 (st S57), then any subsequent

5 match wi t #HashiRat FYR theip-ragmen sierument RO %h%lgﬁé@ Z%h te atlaphmert sgBaEr i bed
previ ousl y. 28 ¥hRisdiané BON efrusTBeq R 86‘? anﬁnqemgﬁw@st%heu@f&wmsﬁo then

the user is pronpted again (Figure 8B) to performa server d operation

if so desirgHnk m@gﬁunlﬁ@ngge}t\p@ptlrmeﬁdo travirae e POV sdyiglee &@aﬁ NE&Qtéb‘l%l)

Wi th the seggfllowéd By step@b) hid RarldidBetid@ é%ﬂ&ﬁﬁﬁqsﬁh & R ralgPe (st
t hrough 40 since thfen?:elpen% al r%ady I?nowg hat cﬁ’EnE rIg thrgﬁéh %0 has

been seHt chiEyt $99rM5RYIHten $9)dm theddP M %Wﬁiur‘ﬁ%’ﬁ?ﬂ Parsipg theparagrapl cgmn‘@ndﬁk 39)
then the comb%&hcmﬁerﬁféeﬂ)ér Q@ reiaeh th@%t%ﬁ%riaﬂ@%ré&ﬂé‘ﬁ?ﬁex@&n@érﬁs %e,ftéﬁ sW)ned

back to the client (step for parsin gain a

o ant | IPES I RB R oY T e R Omen SN Ashads fhe Bt Brbiak. 20

and chunk S&régrbpnc&?t)sntst(ge 99) TRk 8ch@r iHag s'éﬁ:%heé hatte @Q3hRALs @theltefterm' ns
back at the serv as not yet 5 been retrieved to the device

12. [0052] At (Stere o) T S er SREYETIEratas, Eue et S DI Sirseeer cuel hog |

sectiong Wi fe!sat pamehcmbée@. beh\ﬂ:i mrtﬁ@ cﬁ&msmgtﬂéaefﬁni@e@ﬁ@eql@o@ beassshrtiged he
devi ce 12. executi on_of final "Server Find" comrmand, the server 28

sear ches t h({‘ BLRHNQ Hstait)c HP éH‘Er!;tef‘bFPatteé’h isrfRunebin thenDOM struciiire shecified Bher

mat ches ar ethb@Hikk faRbe tCatBRAMERt dAVdPWiNrdilln an@iRr [dtei9od0 Oflumise thé1Ce t hat
occurs, a "Reached end of sectign” dialog is presented to the user
server returns the contents of the first chunk containing the text pattern (step 97).

[0056] The attachment server 28 may split the matching text contents into multiple

20  chunks, but will always persist the DOM structure for the chunk where the matching text
starts and indicate the number of characters of the text pattern contained in the
persisted DOM structure in the response to the client 12.

[0057] A person skilled in the art, having read this description of the preferred
embodiment, may conceive of variations and alternative embodiments, all of which are

25  believed to be within the ambit of the claims appended hereto.




r

(step 69), as shown in Figure 9. As indicated above, a match is indicated
on the device 12 by highlighting the first character of the search string
found in the retrieved content. This is illustrated in Figure 9 (where the
search string is "comments” and the first letter "c" is highlighted). 25
[0053] In conclusion, to use the exanple described above, the "Server Find"
operation allows the client to search a 200 page docunent while retrieving
only the chunks of content where a match is found, for parsing and display
(e.g. chunflaimsp0 and 39), as opposed to retrieving a total of 40 chunks
of contents back to the device for parsing and display to achieve the sane
result. Therefore the "Server Find" command 30 greatly optim zes bandw dt h,
devi ce stolage ugreesand 16Qtiat akeaRIORHAe il MBod@fent O6HTRMa sebRABRND by only
returning the relevant chunks or sections to the device 12 for view ng by
the user. fispBune g ricd sHow e mebile devies, cempdsipgocess il lustrated in
Figure 41, when the attachnent server 28 receives a server find request
for an attachnment (step 71), it first 14 extracts the text pattern to be
searched (step Bd3)diag () and tdehidpa39pd poub sseanehvifph kgdserved (28) case

sensitive, forward or bagkv\@rd search, etc. In addition, the attachnent
server exIPESPRIGE HMAP AEsaid doruient i) cMbpirinsaidgaanhosthisuse Rrgines sait

reorders tjs.ehidnks BAS8duD a6k Ty & : ' Hep 75). 5 [0055]
After retrieving the pr e-%ag?natseg&%ggﬁsn@%fg'ﬁwg%%@f%@gﬁf or the
attachnment fromthe in-nenory docunent DOM cache (step 79), the attachnent
server,.28 traverses.the DOM.structure (st 1) until it reaches, the start
node f&t the fi ¥ TR R UFESH ORI P Eohiessst PO PAMERes ( he
DOM st r uct 4 fid inoBile devideFoRBisplafPy s rhHileQioRe Rongtviith SR)al AFLEAGALE the
nodes of command the par agraph” (Step 87) or 10 texXxt segnment (step 89) in

t he DOM st ingetidiead chygksh parsi ng t he paragraph commands the attachnent
server 28 resets the internal variable paragraph text contents (step 91);
retrieves the text contents stored in the text segnment command and adds the

text to the pauggispited oniréiibgof SRt Od)of sHASUEEKYOE chBRD wSBA ShiEmobile
text contents for the text pattern (step 95). The attachnent server

i terat & t ATBLGH7I Ml Boespiforidrearghsiringtinaotiscateanddhe tasslmumbsr eksivl f ound
or all" the;Livaks chihikBbs FOULE sERGRANENRERR: § 3G S hrch through remaining

chunks within said server (61);

in the event that said search string is located within the remaining chunks,

transmitting a first chunk containing said search string (65); and

20
in the event said search string is located in either said at least one of said
successive or remaining chunks then highlighting said search string within a said chunk at
said mobile device (53), and otherwise providing an indication at said mobile device of no
matches found (69).
25
2, The process of claim 1, wherein initiating said further search comprises:
sending said search string and an index range of said remaining chunks subsequent
to said at least one of said successive chunks from said mobile device to said server;
searching said remaining chunks within said index range for said search string; and
30 in the event said search string is located then transmitting a first chunk containing

said search string and an associated chunk index from the server to said device.




(i.e. a NOat step 83). If no such text pattern is found in the DOM
structure specified by the chunk range the attachnent server will return
an error (step 99). herwise the server returns the contents of the first
chunk containing the text pattern (step 97). [0056] The attachnent server
28 may split the matching text contents into nmultiple 20 chunks, but wll
al ways persist the DOM structure for the ghunk where the matching text
starts and_indi cate the nunber of (;harac%er_s of the text pattern contained
in the pefsistébe poresof geimdeorichinie whesposaid higblighingcdomanisesigndainns 7] A
person ski i i - i t.hi rJ ot of ref.erred
enbodi nent %{lsﬁ%} Og%%l]é;g?‘aéeé tgfrggéédrt?%tﬁg Ogﬁgmalﬁlg% ea%t%éiﬁlﬁ{é |f3/ée%géhr$€8%ti%ﬁéﬁltn ,18 all of
whi ch are libtethéid)eved to be within the anbit of the clains appended
hereto. 15 Clains: 1. A process for locating a search string in a docunent
stored on a server and displaying the search string on a nobile device,
conprisd ngg 5 byl di i (3 N y it said
server Sé% 283L r el[])ilrléegIl é) E%S(r(l)gﬂgy rgrgéso o‘?&@ é"irigtod 6?%}%%1;}?5%1@ é\%lgr\aglloﬁ Oggitd%up [g}‘P' aph
struct ure pagidhadties caidunidacudniceifot wompdhy sadd aber ad iniise fad faitepbaycton

said nobile deyice (12); 10 . user. jniti d transmtting of successive
chunks of YSA7HE 8‘6’6‘%’3}%‘:}‘?‘1‘7% Ppa ‘f—f’lr?égﬁo sai d nobil e device for display
by said nobile device along with a total nunber of said individual chunks;

user initiated searching of at |east one of said successive chunks wthin
sai d nobil & 15Thepiogess(od ehairaddyr claimt furghee nompiasiolg gemrativnsifiaiskpped not

| ocat ed, and the.total .nunber..of sai,d.individual chunks . h not been
searcniht relieR b B e B8 Shig Xionk eakPa s BirsVF B (00 BerNke i ¢ hi n
sai d ser veprofifldg ad Mdichgoreiasld §Rabf %ad _fizrr%ﬁﬁ% Brusiks hghirt fhels@iGat &4 ye thi n
the remai ning chunks, transmtting a first chunk containing said search

string (65pecndramsmptedio theedegitent said search string is located in either
said at | east one of said successive or remaining chunks then highlighting
said search string within a said chunk at

6. The process of any one of claims 2 to 5, wherein said searching said remaining

15 chunks comprises:
extracting said search string and said index range to be searched (73, 75);
iterating the graph structure (81) and for each node in said range of remaining
chunks parsing any paragraph and text commands (85, 87, 89), and for each paragraph
command retrieving and storing any text content from said text commands in a paragraph
20  content variable (93) and searching said text content in said paragraph content variable for
- said search string (95); and
upon locating said search string persisting (97) said graph structure for each of
said remaining chunks containing said search string and transmitting each of said

remaining chunks and associated chunk indexes to said mobile device.

25
7. The process of claim 6, further comprising extracting search options along with
said search string and index range, and reordering said index range based on said search
options.

30 8 The process of any one of claims 1 to 7, wherein said graph structure is a

Document Object Model (DOM).




sai d nobil e device (53), and otherw se providing an indication at said
nobi | e device of no nmatches found (69). 25 2. The process of claiml1,
wherein initiating said further search conprises: sending said search
string and an index range of said renmaining chunks subsequent to said at

| east one of said successive chunks fromsaid nobile device to said server;
searching said remai ning chunks within sa¥d i ndex range for said search
string; and 30 in the event said search string is located then transmtting
a first chnk comresess Weplegntabls dmp servenior Ingatiiade sparcisong intacdpcamank i ndex

fromthe s (& ' .16 3. The process of claim1l or claim 2,
wher ei n salg[gyeﬁio‘clglht ?Sﬁ%ﬁgﬁl&%@% ses updating a display of said device to

reflect the position in the docunment where the search string is |ocated

(53). 5 4. The progces f any one of clains 1 to 3, further conprising
generation of agﬂﬁgﬁg§¥83%$G§QF$(ﬁﬁb@B%WE6%WﬁWF@HﬂP%ﬁm@§VW@éZSbr pronpti ng

sai d user I hr L Nl s wthin
sai d sgfve%e%féggﬂ)ﬁ?ﬂgg% ﬁﬁgf%?%%%%@?g%ﬁ’gﬁ%é}%nﬁalg rgqgﬁgslt{%%ﬂ?é péﬁ%ﬁ%’%%mri si ng
gener at i ondefungenslntppdd/idid carksent i ndi cat or bar on said di spl ay between
sai d successive chunks (67), thereby providing an indication to said user
of said remai ning chunks within the server not yet been transmtted to the

device. 6. The BuAGREMALRENVORRIRE ofddd B8cutadnPaidng WBIAbAI AdhAer3#a4ighi ng
said remaining 15 chunks conprises: extracting said search string and said

i ndex rangédivodyséckwdsched (73, 75); iterating the graph structure (81)
and fO{ each node in said range.of remaining chunks parsing any paragraph
and texq commands (85, 87, 89), and for each paragraph conmand retrieving

and storing anysdeesHinCOrduhtrethhi@MeSaiubis @xhin GRRMBALS fdr BaPREABEIEN; 24
content variable (93) and searching said text content in said paragraph

content variable for said search string (95); and upon |ocating said
sear o ST PEYLSHRE S PO 8 BRI R SRR el
sai d each of said remaining chunks containing said search string (65).
15
10.  The process of claim 9, wherein said searching further comprises:
receiving said search string and an index range of said remaining chunks;
searching said remaining chunks within said index range for said search string; and
in the event said search string is located then transmitting a first chunk containing

20  said search string and an associated chunk index.

11. The process of claim 10, wherein said searching further comprises:
extracting said search string and said index range to be searched (73, 75);
iterating the graph structure (81) and for cach node in said range of remaining
25  chunks parsing any paragraph and text commands (85, 87, 89), and for each paragraph
command retrieving and storing any text content from said text commands in a paragraph
content variable (93) and searching said text content in said paragraph content variable for
said search string (95); and
upon locating said search string persisting (97) said graph structure for each of
30  said remaining chunks containing said search string and transmitting each of said

remaining chunks and associated chunk indexes.




remai ni ng chunks and associ ated chunk i ndexes to said nobile device. 25 7.
The process of claim6, further conprising extracting search options al ong
with said search string and index range, and reordering said index range
based on said search options. 30 8 The process of any one of clains 1 to
7, wherein said graph structure is a Docunent Object Mdel (DOV. 17 9. A
process inplenentable in a server for |ok&ting a search string in a
docunent stored on the server c rising; building (34) and caching (35) a
graph str ui%ur eq.%F PHcRsSAc 1@&#\/&%@9%@%%@%@%8 ?F‘@I%l apéipnoAlong Wobunent
(30), wher gj; ' i nat ' i.ntq Lndi vi dual
Chunis: 1 o R T e e o Plex R DR o EliEh
nunber of sgiiehs. i ndi vi dual chunks; 10 searching through renaini ng chunks
within said server for a search string (61); and in the event said search
string is located in said remaining chunks then transmtting each of said
remai ni g ¢HUNk e QRicalsMEy 98t O A8RINtoSL! WhGrePld thph $Qucnlgs process of
claim9, wherein said searching further conprises: %e elving sald search
string andDgauppei<bieciddededfDOM)d r emai ni ng chunks; searching said
remai ni ng chunks within said index range for said search string; and in
the event said search string is |ocated then transmtting a first chunk
cont ai ni ng120 sajgtosRafiplembhitablg cANmaBAESREI RO&Ls fhhUstatihd 8 8 rchldrind e
process of claim 10, wherein said searching further conprises: extracting
sai d sear chd8eymery storefl @bd BETVeTRERPEISINGE t o be searched (73, 75); iterating
the grgph structure (81) and for each node in said range of renmining 25
chunks parsi ng any paragraph and text commands (85, 87, 89), and for each
par agr aph commesdivies andelispigyimnshcséive rusityofaaiccusentt ent from sai d text
commands in a paragraph

searching at least one of said successive chunks for 2 user entered search string

(47) and in the event said search string is located then highlighting said search string (53);

15
in the event said search string is not located prompting said user to initiate a further
search through remaining remotely stored chunks within said server (61); and
otherwise providing an indication at said mobile device of no matches found (65).
20

15 The process of claim 14 further comprising updating a display of said device to

. reflect the position in the document where the search string is located (53).

16.  The process of claim 14 or claim 15, further comprising generation of a skipped
25  content indicator bar on said display between said successive chunks (67), thereby
providing an indication to said user of said remaining chunks within the server not yet

been transmitted to the device.




content variable (93) and searching said text content in said paragraph
content variable for said search string (95); and upon |ocating said
search string persisting (97) said graph structure for each of 30 said
remai ni ng chunks containing said search string and transmtting each of
said remaining chunks and associ ated chunk indexes. 18 12. The process of
claim 11, further conprising extracting 88arch options along with said
search string and index range, and reordering said index range based on

sai d sear ch7- opt @her capable offfpeativg doearsh gtringny ageumént sloagden Geserven,

wher ein sakﬁmﬁggpg structure is a Docunment Cbject Mdel (DOM. 14. A
process i nplenentabl e on a nobile device process for |locating a search
string in a docunent stored on a server conprising: 10 receiving and

di spl ayi ng successiv hunks of a_document; searching at |east one of said
successi ve chunk¥apy fi%%@g agdheeshang & gapk Bragtyevgthin #ng semer @R t he event
sai d searc L4, | i I E I r I (53); 15
Th the. Svert Sa i s BapRf 3 Sk 10N BRI CB PRl AR EEE LB |
initiate adbamdeintosiehvidhaltdhonltsgh remai ning renotely stored chunks within
said server (6 1); and otherw se providing an indication at said nobile
device of no matches found (65). 20 15 The process of claim 14 further
conpri si ng updatidags fr HaSRhAnPfuct@ke dRNIGR B d d%@.ﬁlh&ﬁéléng%viﬁpétoftalon In

t he docunent where the search string is located (53). 16. The process of

cl ai m 14 omugibei ¢hsaBl infliveduabehunbsipri si ng generation of a skipped 25
contenqoindicator bar on said display between said successive chunks (67),
t hereby providing an indication to said user of said remaining chunks
within the servedeaf®for¥€irchiRg StotidianalHidih® chir®Rs WIRIORYA &8ver ¥k a JelirchA SETr Ver

capable of l|ocating a search string in a docunent stored on the server
string; and

means for transmitting each of said remaining chunks containing said search string

15 inthe event said search string is located in said remaining chunks.

18.  The server of claim 17, wherein said searching means further comprises:
means for receiving said search string and an index range of said remaining
chunks;
20 means for searching said remaining chunks within said index range for said search
string; and
means for transmitting a first chunk containing said search string and an associated

chunk index in the event said search string is located.



conprising: neans for building and caching a graph structure within said
server (28) 5 representing a map of a docunent (30), wherein said graph
structure paginates said docunent into individual chunks; nmeans for
transmtting successive chunks of said docunent along with a total nunber
of said individual chunks; 10 means for searching through remaining chunks
within said server for a search string;,gnd neans for transmtting each of
sai d remai ni ng chunks containing said search string 15 in the event said
search strihg is |ldestedr phclgial 8, vdrendinisaid sedrainkg meads fufther @erprises:of cl ai m

17, wherein said searchin ans further conpr,ises:, nmeans for receiving
sai d search strind &hd tr’%ne%fx%%&’)g 5 glfcg‘fsitr%n%dr%ﬁdp‘flﬁxﬁangectﬂLPﬁﬁg%rc 0° means
for searching sai dnéRFPriicRAingHO kS pMALItieRH dod AERKoARNGRIdIRigeSH d sear ch

string; and neans for transmtting a first chunk containing said search
string andreatrizgs ebinks @drsingrnoaraggmh and texeompnds, sad dorseel paragepling i s

| ocat e 2 e f. claim.218 rei n.sal d searghing neans
further® corpPeat IR Mo Sind bR P el o BB AR oA R o R &P gex
range to beoseaneligsle and@arhidgdaid fef @nitdd@ it 8 piraghipls bontait wagalae hrfseid each
node in said range of remaining chunks parsing any paragraph and text
conmands, H¥FhfGHEng 484 paragraph 5 command retrieving and storing any text
content fromsaid ATRA | O : '

searching said tei&gégg ent |ﬁﬁgggﬁéngggg%%ﬁgggﬁ%%%%@§g¥?%@@gﬁggﬁﬂggid
sear ch strcogginagdanesaash soingmpon i@iatihg eghid adadclgstaphasd rarsinitiae kach ewald of
said r i ni ng .chunk cont ai ni sai d search string upon |locating said
searchﬁg?rf I&H@Id?‘?%ﬁ@ﬁ&?ﬁ"ﬁ’&“’g%@Hﬁ&ndg’é?Sd 10 remai ni ng chunks and
associ ated chunk indexes. 20. The server of claim19, further conprising

means for extracting search options
20.  The server of claim 19, further comprising means for extracting search options

along with said search string and index range, and reordering said index range based on

said search options.

15
21.  Amobile device capable of locating a search string in a document stored on a
server comprising:
means for receiving and displaying successive chunks of a document (30);
20

means for searching at least one of said successive chunks for a user entered search

string and in the event said search string is located then highlighting said search string;

means for prompting said user to initiate a further search through remaining

25  remotely stored chunks within said server in the event said search string is not located; and

means for providing an indication at said mobile device of no matches found in the

event that no matches are found.

30 22 The mobile device of claim 21 further comprising means for updating a display of

said device to reflect the position in the document where the search string is located.




along with said search string and i ndex range, and reordering said index
range based on said search options. 15 21. A nobile device capabl e of

| ocating a search string in a docunent stored on a server conpri sing:
means for receiving and di spl ayi ng successi ve chunks of a docunent (30); 20
means for searching at |east one of said successive chunks for a user
entered search string and in the event Jaid search string is | ocated then
hi ghl i ghting said search string; neans for pronpting said user to initiate
a further ggar ciihé hobllghevie®d MR 128 dARDLRE Itk 0@ frisihg Meanddot hi n sai d
server in the event said search string is not |ocated; and neans for

provi di ng BePerigneiriskiprad codent indiedterebay eniseid dvirlaydrehuesariay] TeeRseVe n t he
event that : : ' LG I

further coﬁggﬁgﬁﬁégﬁigﬁéﬁ?%fgﬂggggﬁﬁéagsgf%%?@gggigﬁégﬁggg%gﬁégh@g%%gfIect
t he posi ti sdivérmot he tdoe unmsniitteder e tibecsearch string is located. 21 23. The
nobi |l e device of claim21 or claim?22, further conprising neans for
generat?on of a skipped content indicator bar on said display between said
successi veqchu r .oV di pndi ' LG MSE ai d
remai ni ng %ﬁunkghafgﬁ?%r%ﬁ%b95§¥®g?@%gﬁﬁ$%?gtgEﬁk?%gigﬁﬁgégg tocFﬁEIZevice.
5 24. A cofiputnplenreatid@tiicaneibod ofamxdcldiabPao dB. a processor of the server of
claim17 for inplenenting the method of any of clains 9 to 13. 25. A
conput er readabl e medi um executabl e on a processor of the nobile device of

10 clai m 185f or Al JpplRIBREddABIe A R R De MY pRice&bPb e Afbile ddfee of

10 claim 18 for implementing the method of any of claims 14 to 16.




